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(57) ABSTRACT

The invention can prevent a leading end of a ferrule includ-
ing a core portion from being damaged in an erroneous
insertion. A shutter plate is provided with a clearance for
receiving in a non-contact manner a leading end portion of
a ferrule which is inserted from a diagonally upward direc-
tion side before a fitting portion. The clearance is formed
into a rectangular shape, a trapezoidal shape, a circular arc
shape, a bowl-like recess shape or an opening shape from a
front surface side of the shutter plate toward an inner side,
and the shutter plate is structured such that the shutter plate
is pushed away and opened by a leading end opening edge
portion of a coupling sleeve which is provided so as to cover
a periphery of the ferrule, at the same time of receiving the
leading end portion of the ferrule by the clearance in a
non-contact state.
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DUST PROOFING SHUTTER BUILT-IN
ADAPTER OF LC TYPE OPTICAL
CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a dust proofing shutter
built-in adapter of an LC type optical connector which
interconnect a pair of opposed LC type optical connector
plugs.

2. Description of the Conventional Art

Conventionally, as shown in patent document 1 which is
a prior application of the present patent application, an
adapter for an optical connector has been proposed by the
applicant of the present invention, the adapter for the optical
connector being provided with a shutter plate which inte-
grally has a support shaft in its lower end so as to close a
fitting portion of the optical connector of the connector
housing in a state of being arranged diagonally in the fitting
portion, and rotatably bears protruding portions provided in
both ends of the support shaft in a lower portion of the fitting
portion of the optical connector of the connector housing,
and a leaf spring which energizes the shutter plate in a
closing direction, and being structured such that the shutter
plate is opened against a pressing force of the leaf spring by
fitting the optical connector to the fitting portion of the
connector housing.

Further, as shown in patent document 2 and patent docu-
ment 3 which are prior applications by the applicant of the
present invention, there has been proposed by the applicant
of the present invention an interconnecting adapter for L.C
type optical connectors which can achieve an improvement
of'a workability and a cost reduction on manufacturing, and
can prevent a retaining capacity of an LC type optical
connector plug from being lowered, by provision of a
housing constructed by an integral structure which is open in
both ends and can accept the L.C type optical connector plug
from both directions, for the purpose of interconnecting a
pair of opposed LC type optical connector plugs.

In the meantime, the conventional adapter for the LC type
optical connector is structured such that optical axes of the
LC type optical connector plugs are aligned with each other,
the LC type optical connector plugs being fitted into fitting
ends in both ends of a housing. At this time, in a state in
which the LC type optical connector is not fitted into one
fitting end, when an optical part which is associated with the
LC type optical connector plug connected to the other fitting
end is under an operating state, a harmful laser beam, for
example, having a power of about 5 mW is conducted to the
one fitting end, and there is a risk that the laser beam
seriously harms a body of a worker, particularly, eyes of the
worker in a work for fitting the LC type optical connector
plug into the one fitting end. Further, there has been a
problem that a foreign material or a dust enters into an inner
portion from the fitting end, whereby there is a risk of
generation of defective connection.

Accordingly, the applicant of the present invention has
proposed an LC type optical connector interconnecting
adapter which is provided with the shutter plate according to
the structure shown in the patent document 1 mentioned
above in the connector housing shown in the patent docu-
ment 2 and the patent document 3, so as to prevent the LC
type optical connector plug from seriously harming a body
of a worker, particularly, eyes of the worker in a work for
fitting the LC type optical connector plug having various
concavo-convex shapes, securely prevent a foreign material
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2

from entering into an inner side of a fitting end and securely
prevent a defective connection caused by the foreign mate-
rial intrusion.

In other words, the LC type optical connector intercon-
necting adapter is structured, as shown in FIG. 13, such that
fitting portions A and B of LC type optical connector plugs
P1 and P2 are respectively provided in both ends of a
connector housing 101 so that optical axes are aligned, a
sleeve holder 105 is arranged in an inner portion of the
connector housing 101, the sleeve holder 105 installing and
retaining each of ferrules 124 in leading end portions of the
LC type optical connector plugs P1 and P2 which are
inserted from the fitting portions A and B in both ends, a
shutter plate 111 and a leaf spring 118 are arranged at least
within the one fitting portion A of the connector housing
101, the shutter plate 111 closing the fitting portion A in a
diagonally arranged state, and the leaf spring 118 energizing
the shutter plate 111 in a closing direction, and the shutter
plate 111 is opened against a pressing force of the leaf spring
118 by inserting the L.C type optical connector plug P1 from
the fitting portion A of the connector housing 1, and fitting
the L.C type optical connector plug P1 to the sleeve holder
105.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Unexamined Patent Publica-
tion No. 2008-225133

Patent Document 2: Japanese Unexamined Patent Publica-
tion No. 2008-26778

Patent Document 3: Japanese Patent No. 4768539

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

As described above, in the case of the L.C type optical
connector interconnecting adapter shown in FIG. 13, since
the shutter plate 111 itself is diagonally arranged in the
fitting portion A, the shutter plate 111 is opened in such a
manner that a corner portion in a leading end of the ferrule
124 pushes away a front surface of the shutter plate 111 as
long as the leading end of the ferrule 124 of the L.C type
optical connector plug P1 is securely inserted along a
horizontal direction from a near side of the fitting portion A
toward an inward direction. Therefore, there is no risk that
the core portion in the leading end of the ferrule 124 is
damaged by the shutter plate 111.

However, since the shutter plate 111 itself is convention-
ally formed into the flat plane shape, the leading end of the
ferrule 124 including the core portion comes into contact
with the front surface of the shutter plate 111, and there is a
risk that the leading end damages the leading end of the
ferrule 124 and the core portion itself, in the case that the
leading end of the ferrule 124 of the LC type optical
connector plug P1 is erroneously inserted in a diagonal
direction before the fitting portion A.

Accordingly, the present invention is made by taking into
consideration the conventionally existing circumstances as
mentioned above, and an object of the present invention is
to provide a dust proofing shutter built-in adapter of an L.C
type optical connector which can easily open a shutter plate
without contact of a leading end of a ferrule with a front
surface of the shutter plate, and can accordingly prevent a
leading end of the ferrule including a core portion from
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being damaged, even in the case that the leading end of the
ferrule of an LC type optical connector plug is erroneously
inserted in a diagonal direction before a fitting portion of a
connector housing.

Means for Solving the Problem

In order to achieve the object mentioned above, according
to the present invention, there is provided a dust proofing
shutter built-in adapter of an LC type optical connector for
interconnecting the L.C type optical connectors, the adapter
comprising:

fitting portions of LC type optical connector plugs respec-
tively provided in both ends of a connector housing so that
optical axes are aligned;

a sleeve holder installing and retaining each of leading
end portions of ferrules of the LC type optical connector
plugs inserted from the fitting portions in both ends, the
sleeve holder being arranged in an inner portion of the
connector housing;

a shutter plate which is diagonally arranged and closes the

fitting portion;

a leaf spring which energizes the shutter plate in a closing

direction;

the shutter plate and the leaf spring being arranged at least

within one fitting portion of the connector housing;

the LC type optical connector plug being inserted from a

fitting portion of the connector housing; and

a leading end portion of the ferrule being fitted to a sleeve

holder while opening the shutter plate against a press-
ing force of the leaf spring,

wherein the shutter plate is provided with a clearance for

receiving in a non-contact state the leading end portion
of the ferrule inserted from a diagonally upward direc-
tion side before the fitting portion.

The clearance is formed into a rectangular shape, a
trapezoidal shape, a circular arc shape, a bowl-like recess
shape or an opening shape from a front surface side of the
shutter plate toward an inner side.

The shutter plate is structured such that the shutter plate
is pushed away and opened by a leading end opening edge
portion of a coupling sleeve which is provided so as to cover
a periphery of the ferrule of the L.C type optical connector
plug, at the same time of receiving the leading end portion
of the ferrule by the clearance in a non-contact state.

Effect of the Invention

According to the present invention, even in the case that
the leading end of the ferrule of the LC type optical
connector plug is erroneously inserted from the diagonally
upward direction side before the fitting portion of the
connector housing, the shutter plate can be easily opened
without contact of the leading end of the ferrule with the
front surface of the shutter plate. As a result, it is possible to
prevent the leading end of the ferrule including the core
portion from being damaged.

Particularly, since the shutter plate is provided with the
clearance for receiving in the non-contact state the leading
end portion of the ferrule inserted from the diagonally
upward direction side before the fitting portion, the shutter
plate can be easily opened without contact of the leading end
of the ferrule with the front surface of the shutter plate.

Since the clearance is formed into the rectangular shape,
the trapezoidal shape, the circular arc shape, the bowl-like
recess shape or the opening shape from the front surface side
of the shutter plate toward the inner side, it is possible to
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4

securely receive in the non-contact state the leading end
portion of the ferrule inserted from the diagonally upward
direction side before the fitting portion.

Since the shutter plate is structured such that the shutter
plate is pushed away and opened by the leading end opening
edge portion of the coupling sleeve which is provided so as
to cover the periphery of the ferrule of the LC type optical
connector plug, at the same time of receiving the leading end
portion of the ferrule by the clearance in the non-contact
state, the shutter plate can be easily opened only by the
leading end opening edge portion of the coupling sleeve
while preventing the leading end of the ferrule including the
core portion from being damaged.

BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1 is an exploded perspective view showing an
interconnecting adapter for L.C type optical connectors with
shutter according to the best mode for carrying out the
present invention;

FIGS. 2A to 2E show the interconnecting adapter for the
LC type optical connectors with shutter, in which FIG. 2A
is a front elevational view, FIG. 2B is a plan view, FIG. 2C
is a side elevational view, FIG. 2D is a bottom elevational
view, and FIG. 2E is a back elevational view;

FIG. 3 is an enlarged cross sectional view along a line
A-A in FIG. 2B;

FIG. 4 is a perspective view of a state in which the
enlarged cross section along the line A-A in FIG. 2B is seen
from a front surface side;

FIG. 5 is a perspective view of a state in which the
enlarged cross section along the line A-A in FIG. 2B is seen
from a back surface side;

FIG. 6 is a center vertical cross sectional view of a state
before an optical connector is inserted into the interconnect-
ing adapter for the LC type optical connectors with shutter
from a diagonally upward direction;

FIG. 7 describes a process in the middle of inserting the
LC type optical connector plug into the interconnecting
adapter for the L.C type optical connectors with shutter, and
is a center vertical cross sectional view of a state in which
a shutter plate is pressed and tilted by the insertion;

FIG. 8 is a center vertical cross sectional view of a state
after the LC type optical connector plug is inserted to the
interconnecting adapter for the L.C type optical connectors
with shutter;

FIG. 9 is a vertical cross sectional view of a state in which
the L.C type optical connector plug is inserted from both
directions of the interconnecting adapter for the LC type
optical connectors;

FIGS. 10A to 10F show an example of a shutter structure,
in which FIG. 10A is a front elevational view, FIG. 10B is
a side elevational view, FIG. 10C is a back elevational view,
FIG. 10D is a bottom elevational view, FIG. 10E is a top
elevational view, and FIG. 10F is a cross sectional view
along a line B-B;

FIGS. 11A to 11F show a modified example of the shutter
structure, in which FIG. 11A is a front elevational view, FIG.
11B is a side elevational view, FIG. 11C is a back elevational
view, FIG. 11D is a bottom elevational view, FIG. 11E is a
top elevational view, and FIG. 11F is a cross sectional view
along a line C-C;

FIGS. 12A to 12F show the other modified example of the
shutter structure, in which FIG. 12A is a front elevational
view, FIG. 12B is a side elevational view, FIG. 12C is a back
elevational view, FIG. 12D is a bottom elevational view,
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FIG. 12E is a top elevational view, and FIG. 12F is a cross
sectional view along a line D-D; and

FIG. 13 is a center vertical cross sectional view showing
an interconnecting adapter for L.C type optical connectors
with shutter according to a prior art.

DESCRIPTION OF REFERENCE NUMERALS

P1, P2 LC type optical connector plug
A one fitting portion

B other fitting portion

1 connector housing

1a upper side wall

15 right and left side walls
1¢ bottom wall

1d notch portion

3a, 3b joint end wall member
4q fitting pawl

4b engagement portion

5 sleeve holder

5a one cylinder

5b other cylinder

6 split sleeve

6q fitting concave portion
65 partition projection

7a guide protrusion

7b concave groove portion
8 holder

9a, 95 fixing bracket

10a locking projection

105 locking hole

11 shutter plate

11a concave portion

11c¢ abutting surface

11d opening portion

12 key groove

15 support shaft

15a protruding portion

16 shaft hole

17 opening portion

18 leaf spring

21 coupling sleeve

22 tube for ferrule

23 ferrule frame

24 ferrule

25 coupling

26 main body frame

27 boot

28 release lever

28a engagement projection
29 latch lever

30 clearance

30a left wall surface

306 right wall surface

30c downward side inclined surface
304 upward side inclined surface
30e bottom surface

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

A description will be in detail given below of an embodi-
ment according to the present invention with reference to the
accompanying drawings.

In the present embodiment, as shown in FIGS. 1 to 5,
there is provided a connector housing 1 which constructs an
interconnecting adapter for two-core L.C type optical con-
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6

nectors for interconnecting a pair of opposed LC type optical
connector plugs P1 and P2 (refer to FIG. 9).

In the connector housing 1, an upper side wall and right
and left side walls 15 are integrally formed into an approxi-
mately C-shaped frame form in a front view, and a bottom
wall 1c is attached between the right and left side walls 15
s0 as to be opposed to the upper side wall 1a, whereby the
connector housing 1 is wholly formed into a rectangular tube
body provided with fitting portions A and B in both ends.
The fitting portions A and B can insert a pair of opposed L.C
type optical connector plugs P1 and P2 from both ends.
Further, a rectangular tube shaped holder 8 for fixing the
bottom wall 1¢ mentioned later to the right and left side
walls 15 by attaching the bottom wall 1¢ to a bottom open
side of the connector housing 1 is installed to the connector
housing 1.

Further, fixing brackets 9a and 94 are installed and fixed
to the right and left side walls 15 of the connector housing
1 on the basis of an engagement between locking projections
104a and locking holes 105. The fixing brackets 9a and 95 are
formed by an approximately C-shaped metal frame piece
and are provided with a plurality of locking springs for
fixing panels. The locking projections 10a are provided in a
side of the connector housing 1, and the locking holes 105
are provided in a side of the fixing brackets 9a and 95.

A vpartition projection 65 is vertically provided in the
center of the upper side wall 1a in an inner portion of the
connector housing 1 as shown in FIGS. 3 to 5. A fitting
concave portion 6« is formed in the center of a lower end of
the partition projection 65. Upper end portions of a pair of
joint end wall members 3a and 36 constructing a sleeve
holder 5 are fitted into the fitting concave portion 6a in a
state in which the upper end portions are aligned with each
other. One cylinder 5a is provided in one joint end wall
member 3a arranged in the center portion of the connector
housing 1 so as to protrude toward the one fitting portion A,
and the other cylinder 55 is provided in the other joint end
wall member 356 so as to protrude toward the other fitting
portion B.

The sleeve holder 5 is formed by engaging and fixing
fitting claws 4a and engagement portions 45 which are
formed alternately in corner portions of the joint end wall
members 3a and 35 so that center axes of both the cylinders
5a and 56 are aligned on an optical axis (refer to FIG. 1). At
this time, both the cylinders 5a and 55 are arranged so as to
protrude in opposite directions in a state in which rear end
surfaces of the cylinders 5a and 56 come into contact with
each other via the joint end wall members 3a and 354.
Accordingly, one split sleeve 6 is arranged in both the
adjacent cylinders 5a and 5b in a state in which the split
sleeve 6 is inward inserted.

Further, as shown in FIGS. 3 to 5, an inward C-shaped
concave groove portion 7b is formed in a horizontal direc-
tion in an upper side of right and left side walls 15 in an inner
portion of the connector housing 1. The concave groove
portion 75 is provided with a guide protrusion 7a in a lower
side for inserting and guiding the L.C type optical connector
plugs P1 and P2 along a longitudinal direction. The guide
protrusion 7a and the concave groove portion 75 correspond
to a concavo-convex outer shape of the LC type optical
connector plugs P1 and P2. Further, a key groove 12 is
formed in the center of the upper side wall 1a in the one
fitting portion A. The key groove 12 is formed into a linear
groove line along a direction of an optical axis for guiding
when the LC type optical connector plugs P1 and P2 are
inserted.
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As shown in FIGS. 110 9, an arc-shaped notch portion 1d
is formed in an upper end of the one fitting portion A of the
connector housing 1 which is employed in the embodiment
mentioned above. Further, in place of the insertion of the LC
type optical connector plug P2 into the other fitting portion
B, the other optical part, for example, the SC type optical
connector plug or the other plug may be inserted.

A shutter plate 11 for closing the fitting portion A in a
diagonal arrangement is arranged in the one fitting portion A
of the connector housing 1 so that the shutter plate can be
opened and closed in an inner side. In other words, the
shutter plate 11 is structured such that a support shaft 15 is
integrally provided in a protruding manner at a horizontal
position of its lower end, and protruding portions 15a
provided in symmetrical positions in both ends of the
support shaft 15 are rotatably supported to a shaft hole 16
which is formed over the bottom wall 1¢ at the right and left
opposed positions of the lower portion of the fitting end of
the fitting portion A, and the right and left side walls 15.

Further, a rectangular opening portion 17 is formed
approximately in the center of the lower end of the shutter
plate 11 where the shutter plate 11 and the support shaft 15
are connected, a leaf spring 18 which is formed by being
bend in an approximately L-shaped form and is made of a
metal is outward fitted to the center of the support shaft 15
via the opening portion 17, one end of the leaf spring 18 is
brought into pressure contact with a rectangular concave
portion 11a (having a magnitude and a thickness which
correspond to a whole surface of the shutter plate 11) formed
in an inner surface of the bottom wall 1c¢, and the shutter
plate 11 is energized in a closing direction by bringing the
other end of the leaf spring 18 into pressure contact with the
inner side of the shutter plate 11.

Further, as shown in FIGS. 3 to 5, a fan-type recess
portion 115 using the shaft hole 16 as a so-called pivot of fan
is formed in each of the right and left side walls 15 so that
the shutter plate 11 can be swung so as to be opened and
closed. At this time, the recess portion 115 is formed by
cutting a part of the guide protrusion 7a and the concave
groove portion 7b. Further, in an inner wall surface of each
of the right and left side walls 15 of the fitting portion A of
the connector housing 1, a stepped abutting surface 11c is
formed over the guide protrusion 7a and the concave groove
portion 75, in an upper end edge of the recess portion 115 (an
end of closing movement of the shutter plate 11), and is
structured such as to lock a side surface of a movable portion
of'the shutter plate 11 when the shutter plate 11 swings in the
closing direction.

Accordingly, a recess-shaped clearance 30 is formed in
the shutter plate 11 so as to prevent a leading end portion of
a ferrule 24 mentioned later (refer to FIGS. 6 and 7) from
coming into contact with a front surface of the shutter plate
11, in the case that the LC type optical connector plug P1 is
inserted from the diagonally upward direction side before
the fitting portion A of the connector housing 1. In other
words, the clearance 30 is formed in an upper side of the
opening portion 17 of the shutter plate 11 for receiving a
leading end side of the ferrule 24 in a non-contact state in a
state in which the clearance 30 is recessed approximately in
a trapezoidal shape from a front surface side toward an inner
side (the clearance 30 protrudes approximately in a trap-
ezoidal shape in a rear surface of the shutter plate 11).

Specifically, as shown in FIGS. 3 to 10, the clearance 30
is formed into an approximately trapezoidal recess con-
structed by both left and right wall surfaces 30a and 305
which fall away vertical in left and right sides from the front
surface of the shutter plate 11, a downward side inclined
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surface 30c¢ which falls away by forming a sharp inclination
from the front surface of the shutter plate 11 in the upper side
of the opening portion 17, an upward side inclined surface
304 which falls away by forming a gentle inclination from
the front surface of the shutter plate 11 so as to be opposed
to the downward side inclined surface 30c¢, and a rectangular
bottom surface 30e which is surrounded by both the left and
right wall surfaces 30a and 305, the downward side inclined
surface 30c¢ and the upward side inclined surface 304.

At this time, the upward side inclined surface 304 of the
clearance 30 forms a clearance slope in relation to the
leading end portion of the ferrule 24 in the case that the LC
type optical connector plug P1 is inserted from the diago-
nally upward direction before the fitting portion A of the
connector housing 1. Further, the downward side inclined
surface 30c of the clearance 30 forms a clearance slope in
relation to the leading end portion of the ferrule 24 in the
case that the L.C type optical connector plug P1 is inserted
along the horizontal direction before the fitting portion A of
the connector housing 1.

Accordingly, the clearance 30 of the shutter plate 11 is
structured such that the shutter plate 11 is pushed away and
opened by a leading end opening edge portion of a cylin-
drical coupling sleeve 21 which is provided so as to cover
the periphery of the ferrule 24 of the LC type optical
connector plug P1, at the same time of receiving the leading
end portion of the ferrule 24 in the non-contact state. At this
time, since the inward C-shaped concave groove portion 75
with the guide protrusion 7a is formed in the connector
housing 1 in the horizontal direction in the lower side of the
connector housing 1 for inserting and guiding the L.C type
optical connector plug P1 in addition to the key groove 12
for guiding at the inserting time of the LC type optical
connector plug P1, the L.C type optical connector plug P1
itself naturally maintains the horizontal state according to
the inserting process.

Further, an opening portion 114 having an approximately
trapezoidal cross sectional shape is formed in a rectangular
concave portion 11a which is formed in an inner surface of
the bottom wall 1¢ while having a magnitude and a thickness
corresponding to a whole surface of the shutter plate 11, for
receiving a rear wall surface of the clearance 30 protruding
from a rear surface of the shutter plate 11. The opening
portion 11d is closed by a rectangular tubular holder 8 which
is installed to a lower surface of the bottom wall 1¢ of the
connector housing 1. Further, the leaf spring 18 mentioned
above is curved approximately in a circular arc shape toward
an inner side in such a manner that the other end supported
by the rear surface of the shutter plate 11 avoids the rear wall
surface of the clearance 30, and is bent approximately into
an L-shaped form so that one end supported to the concave
portion 11a in the inner surface of the bottom wall 1c¢ is
engaged within the opening portion 114 formed in the
concave portion 11a (refer to FIGS. 1 and 8).

The clearance 30 may be formed into a rectangular shape,
a circular arc shape, a bowl-like concave shape or an
opening shape. A description will be given of various
modified examples of the clearance 30.

FIG. 11 shows a modified example in the case that the
clearance 30 is formed into a bowl-like recess shape. In
other words, the clearance 30 of this shape is formed into a
circular shape as seen from a front surface of the shutter
plate 11 (refer to FIG. 11A), and formed into a circular arc
shape in its cross section. In this case, the other end of the
leaf spring 19 energizes the shutter plate 11 in a closing
direction by being brought into pressure contact with a rear
side surface of the clearance 30. Further, an opening portion
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11d approximately formed into a circular arc shape in its
cross section is formed in a rectangular concave portion 11a
formed in the inner surface of the bottom wall 1c, the
opening portion 114 being provided for receiving a rear wall
surface of the clearance 30 which protrudes out of the rear
surface of the shutter plate 11. Even in the modified example
mentioned above, the same operation and effect as those of
the present embodiment mentioned above can be achieved.

FIG. 12 shows a modified example in the case that the
clearance 30 is formed into an opening shape. In other
words, the clearance 30 according to the embodiment is
formed into the opening having an oval shape (refer to FIG.
12A) as seen from the front surface of the shutter plate 11.
The other end of the leaf spring 18 energizes the shutter plate
11 in a closing direction by being brought into close contact
s0 as to close the rear opening end of the clearance 30. Even
in the modified example mentioned above, the same opera-
tion and effect as those of the present embodiment men-
tioned above can be achieved.

The LC type optical connector plug P1 (P2) is provided
with a coupling sleeve 21 which is made of a plastic having
a comparatively high strength, a tube 22 for ferrule and a
ferrule frame 23 which are provided within the coupling
sleeve 21, a ferrule 24 which is installed to the ferrule frame
23, a spring 25 which is installed to an outer periphery of a
rear end portion of the ferrule frame 23, a main body frame
26 which is fitted to a rear end portion of the ferrule frame
23 via the spring 25 and is made of a plastic, and a boot 27
which is installed to a rear portion of the main body frame
26, as shown in FIG. 9.

Further, as shown in FIGS. 6 to 9, in an outer peripheral
surface of the coupling sleeve 21, a release lever 28 is
integrally provided in the coupling sleeve 21. The release
lever 28 has a pair of right and left engagement projections
28a which are inserted to the inward C-shaped concave
groove portions 75 arranged in the upper sides within the
fitting portions A and B provided in both ends of the
connector housing 1 while engaging, and is provided for
carrying out an engagement with the key groove 12 and a
release from the key groove 12. The release lever 28 is
extended in an inclined manner from a leading end portion
of the coupling sleeve 21 toward a rear end portion thereof
s0 as to be away from an outer surface of the coupling sleeve
21 little by little, and the rear end portion protrudes in an
inclined manner to an opposite side to the coupling sleeve 21
so as to come into contact with a latch lever 29 which is
formed in an outer peripheral surface of the main body frame
26.

The ferrule 24 of the L.C type optical connector plug P1
installed from the one opening side (for example, the fitting
portion A) of the connector housing 1 is fitted to the one side
of the sleeve holder 5, and the ferrule 24 of the LC type
optical connector plug P2 light connecter to the LC type
optical connector plug P1 is fitted to the other side of the
sleeve holder 5, whereby the LC type optical connector
plugs are aligned in an axial direction while bringing the
leading ends of both the ferrules 24 into contact with each
other via the split sleeve 6 which is inward installed over
both the cylinders 5a and 56 (refer to FIG. 9).

In place of the structure of the adapter for interconnecting
the LC type optical connectors by the two-core connector
housing 1 mentioned above, an adapter for interconnecting
the LC type optical connectors by the four-core connector
housing 1 may be structured.

Next, a description will be given of an example of
assembly, use and motion with regard to the best mode
structured as mentioned above.
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When assembling the adapter for the LC type optical
connector, both the cylinders Sa and 56 are aligned their
center axes on the optical axis and the joint end wall
members 3a and 3b are engaged with and fixed to each other
via the fitting claw 4a and the engagement portion 4b, in a
state in which the split sleeve 6 is installed between both the
cylinders 5a and 56 which form the sleeve holder 5, as
shown in FIGS. 1 and 3. Further, the sleeve holder 5 is
embedded in the fitting concave portion 6a of the partition
projection 65 in the center of the upper side wall 1a of the
housing 1.

At the same time, the leaf spring 18 is outward fitted to the
center of the support shaft 15 via the opening portion 17 of
the shutter plate 11, the protruding portions 15¢ in both ends
of the support shaft 15 of the shutter plate 11 are thereafter
mounted to the shaft hole 16 of the bottom wall 1¢, and a
pair of side walls 15 arranged in the right and left sides of
the upper side wall 1a which is formed approximately as the
C-shaped form in the front view are respectively embedded
on the bottom wall 1c.

Further, the rectangular tubular holder 8 is installed to the
connector housing 1, and the bottom wall 1c¢ is fixed to the
right and left side walls 15. At the same time, the fixing
brackets 9a and 95 for fixing the panel are respectively
installed to the left and right side walls 15 of the connector
housing 1.

As this time, as shown in FIG. 3, the one end of the leaf
spring 18 is brought into pressure contact with the holder 8
closing the opening portion 114, via the opening portion 114
which is formed in the concave portion 11a of the bottom
wall 1c¢, and the other end is brought into pressure contact
with the rear wall surface of the clearance 30 of the shutter
plate 11. Accordingly, the leaf spring 18 energizes the shutter
plate 11 approximately in an inclined state in a direction of
closing the fitting end in the one fitting portion A. When the
shutter plate 11 is opened, the one end of the leaf spring 18
is pinched by the rear wall surface of the clearance 30 and
the holder 8 in the opening portion 114.

Next, when using the adapter for the LC type optical
connector, the shutter plate 11 first of all closes the fitting
end in the one fitting portion A on the basis of a snapping
force of the leaf spring 18 approximately formed into the
L-shaped form in an expanding direction, before the LC type
optical connector plug P1 is fitted into the one fitting portion
A of the connector housing 1. At this time, the side wall of
the movable portion of the shutter plate 11 is locked by the
stepped abutting surface 11c.

As shown in FIG. 6, in the case that the LC type optical
connector plug P1 is erroneously inserted into the shutter
plate 11 from the diagonally upward direction side before
the fitting portion A of the connector housing 1, the shutter
plate 11 under closing is pushed by the leading end opening
edge portion of the cylindrical coupling sleeve 21 surround-
ing the periphery of the ferrule 24 without contact of the
leading end portion of the ferrule 24 with the front surface
of the shutter plate 11 in the clearance 30, and the shutter
plate 11 tilts into the inner side of the fitting end against the
snapping force of the leaf spring 18. At this time, the side
surface of the movable portion of the shutter plate 11 swings
the shutter plate 11 itself in the opening direction (to the
lower side) while engaging with the right and left fan-type
recess portions 115.

As shown in FIG. 7, in the case that the LC type optical
connector plug P1 is further pressed into the fitting portion
A of the connector housing 1, the LC type optical connector
plug P1 itself is naturally inserted in the horizontal state
according to the inserting process, on the basis of the
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existence of the inward C-shaped concave groove portion 75
with the guide protrusion 7« in its lower side, in addition to
the key groove 12 of the fitting portion A in the connector
housing 1 mentioned above. Further, in the case that the L.C
type optical connector plug P1 is completely pressed into the
fitting portion A, and the ferrule 24 is fitted to the one side
of the sleeve holder 5, there achieves a state in which the LC
type optical connector plug P1 is firmly pinched between the
shutter plate 11, and the upper side wall 1a of the connector
housing 1 by the snapping force of the leaf spring 18, and the
connecting work is finished. At this time, the one end of the
leaf spring 18 comes to a state in which the one end of the
leaf spring 18 is pinched by the rear wall surface of the
clearance 30 and the inner surface of the holder 8 in the
opening portion 11d.

As described above, in the present embodiment, particu-
larly, since the shutter plate 11 is provided with the clearance
30 for receiving the leading end portion of the ferrule 24 in
the non-contact state, the shutter plate 11 can be easily
opened without contact of the leading end of the ferrule 24
with the front surface of the shutter plate 11, even in the case
that the leading end of the ferrule 24 of the L.C type optical
connector plug P1 is inserted from the diagonally upward
direction side before the fitting portion A of the connector
housing 1. As a result, it is possible to prevent the leading
end of the ferrule 24 including the core portion from being
damaged.

In summary, the present invention intends to prevent the
following accident. Even in the conventional tabular shutter
plate 11 with no clearance 30 as shown in FIG. 13, the
leading end of the ferrule 24 is in the non-contact state with
the shutter plate 11 in the stage that the leading end of the
LC type optical connector plug P1 is inserted in the hori-
zontal state while being guided by the concave groove
portion 75 of the connector housing 1, and no problem is
generated. However, at the beginning of the work, that is, in
the case that the worker erroneously inserts the leading end
of the ferrule 24 from the diagonally upward direction side
before the opening portion A of the connector housing 1,
there is a risk that the leading end of the ferrule 24 comes
into contact with the shutter plate 11. Therefore, the present
invention intends to prevent the accident by the provision of
the clearance 30 in the shutter plate 11.

What is claimed is:

1. A dust proofing shutter built-in adapter of an L.C type
optical connector for interconnecting the LC type optical
connectors, the adapter comprising:

fitting portions of LC type optical connector plugs respec-
tively provided in both ends of a connector housing so
that optical axes are aligned;

a sleeve holder installing and retaining each of leading
end portions of ferrules of the LC type optical connec-
tor plugs inserted from the fitting portions in both ends,
the sleeve holder being arranged in an inner portion of
the connector housing;

a shutter plate which is diagonally arranged and closes the
fitting portion;

a leaf spring which energizes the shutter plate in a closing
direction;

the shutter plate and the leaf spring being arranged at least
within one fitting portion of said connector housing;

the LC type optical connector plug being inserted from a
fitting portion of said connector housing; and
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a leading end portion of said ferrule being fitted to a
sleeve holder while opening said shutter plate against a
pressing force of the leaf spring,

wherein said shutter plate is provided with a clearance for
receiving in a non-contact state the leading end portion
of the ferrule inserted from a diagonally upward direc-
tion side before the fitting portion;

wherein a bottom wall of the connector housing includes
an opening portion configured to receive a rear wall
surface of the clearance protruding from a rear surface
of the shutter plate.

2. The dust proofing shutter built-in adapter of the L.C type
optical connector according to claim 1, wherein the clear-
ance is formed into a rectangular shape, a trapezoidal shape,
a circular arc shape, a bowl-like recess shape or an opening
shape from a front surface side of said shutter plate toward
an inner side.

3. The dust proofing shutter built-in adapter of the L.C type
optical connector according to claim 1, wherein the shutter
plate is structured such that the shutter plate is pushed away
and opened by a leading end opening edge portion of a
coupling sleeve which is provided so as to cover a periphery
of the ferrule of the LC type optical connector plug, at the
same time of receiving the leading end portion of the ferrule
by said clearance in a non-contact state.

4. A dust proofing shutter built-in adapter of an LC type
optical connector for interconnecting the LC type optical
connectors, the adapter comprising:

fitting portions of L.C type optical connector plugs respec-
tively provided in both ends of a connector housing so
that optical axes are aligned;

a sleeve holder installing and retaining each of leading
end portions of ferrules of the LC type optical connec-
tor plugs inserted from the fitting portions in both ends,
the sleeve holder being arranged in an inner portion of
the connector housing;

a shutter plate which is diagonally arranged and closes the
fitting portion;

a leaf spring which energizes the shutter plate in a closing
direction;

the shutter plate and the leaf spring being arranged at least
within one fitting portion of said connector housing;

the LC type optical connector plug being inserted from a
fitting portion of said connector housing; and

a leading end portion of said ferrule being fitted to a
sleeve holder while opening said shutter plate against a
pressing force of the leaf spring;

wherein said shutter plate is provided with a clearance for
receiving in a non-contact state the leading end portion
of the ferrule inserted from a diagonally upward direc-
tion side before the fitting portion;

wherein the clearance is formed into a rectangular shape,
a trapezoidal shape, a circular arc shape, a bowl-like
recess shape or an opening shape from a front surface
side of said shutter plate toward an inner side; and

wherein the shutter plate is structured such that the shutter
plate is pushed away and opened by a leading end
opening edge portion of a coupling sleeve which is
provided so as to cover a periphery of the ferrule of the
LC type optical connector plug, at the same time of
receiving the leading end portion of the ferrule by said
clearance in a non-contact state.
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